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The silicon nitride (Si3N4) will be used for the thruster for the Venus probe and is expected 
to encounter meteoroid impacts in outer space. Meteoroids and debris environment play an 
important role in the reduction of the lifespan of a spacecraft. However, as meteoroid impacts 
on the thruster cannot be recreated in the present experiment facilities on the earth, it is 
necessary to evaluate the hypervelocity impact phenomenon by numerical simulation. In this 
study, the failure behavior of Si3N4 in case of hypervelocity impact of a small particle was 
evaluated by numerical simulation to obtain the basic data for verifying the validity of the 
simulation method. In addition, impact morphology of Si3N4 at different projectile diameters 
was also investigated. 
 





























































3.1 Si3N4 の高速衝突 
Si3N4 に直径φ500µm の SUS304 球を衝突速度
1.94km/s(0.97J)で衝突させた場合の数値シミュレーショ
ン結果を Fig.1(a)に示す．同図は衝突後 5.0µs における結
果である．前面クレータの大きさは直径約 1.6mm，深さ




































































Fig.1 Comparison of simulation and  
experiment result of Si3N4 (Impact velocity = 1.94km/s) 
 
(b) experiment result 
 
0.5mm 
(a) simulation result 
(a) 0.4J (1.24km/s) (b) 1.0J (1.96km/s) (c) 1.2J (2.16km/s) (d) 3.2J (3.73km/s) 





Copyright © 2010 Hosei University      法政大学情報メディア教育研究センター研究報告 Vol.23 
はクレータ領域，(Ⅲ)はクレータ&スポール領域，(Ⅳ)は





























































































Fig.3 Failure patterns depending on the target thicknesses and 




(a) simulation results 
experiment result 
(b) experiment result 
Fig.4 Comparison of simulation and experiment result (1.0km/s) 
Fig.5 Simulation results of Si3N4 for different projectile diameters (Impact energy = 3.0J) Animation  Fig.5(a) Fig.5(b) Fig.5(c) Fig.5(d) 
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Fig.6 Failure patterns depending on the projectile diameters and the 
projectile energies 
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